The effects of acetylcholine on response properties of cat somatosensory cortical neurons.
1. Two-hundred thirty-three single neurons were isolated and studied in somatosensory cortex of cats anesthetized with pentobarbital sodium or urethane. Two-hundred and three were studied during iontophoretic administration of acetylcholine (ACh), 173 during administration of glutamate, and 24 during administration of atropine. 2. Fifty-six percent of the 218 neurons tested responded to somatic stimuli. Another 21% did so during glutamate administration. In 11 cases ACh iontophoresis uncovered a receptive field in a previously unresponsive cell. 3. Forty-six percent of the 160 cells tested responded to thalamic stimulation. Another 17% did so in the presence of glutamate, but 19 cells responded to neither cutaneous nor thalamic stimuli. 4. Sixteen percent of the 203 cells tested were overtly excited by ACh and the responses to somatic stimulation of 29% were modulated by administration of ACh. Cells displaying overt excitation and/or modulation of responses were said to be cholinoceptive and made up 39% of the sample. These cells were located in all cortical layers. 5. Cholinoceptive neurons were more likely than noncholinoceptive cells to be driven by thalamic stimulation. 6. The changes observed during ACh administration tended to be facilitatory: an enhanced responsiveness to somatic stimuli, an increased firing rate, or an increased receptive-field size. However, in 10 of the 203 cases tested one or more of these variables decreased. 7. The enhanced responsiveness during ACh administration was a robust phenomenon; responses were often increased by as much as 200% and the discharge pattern was altered so that bursts of impulses following stimulation were more common. 8. ACh tended to enhance one attribute of a cell selectively rather than to act as a general excitant. 9. ACh is a powerful neuromodulatory agent in somatosensory cortex that, when released in specific behavioral states, should enhance the responsiveness of cortical neurons.